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(57) Abstract 

PROBLEM TO BE SOLVED: To provide a method for 
forming a plated layer on a bump electrode provided 
v\/ith a base metal layer, a plated layer formed by 
the electric plating and a solder bump part formed 
thereon. 

SOLUTION: In an electric plating process, not only a 
base metal layer 38 but also external electrodes 42 
and 43 v^hich are electrically connected to the base 
metal layer* 38 and have an area larger than that of 
the base metal layer 38 are formed on an outer 
surface of plural electric parts bodies 28 to be 
fitted in a barrel together with plural electrically 
conductive media. The electrically conductive media 
are brought into contact with not only the base 
metal layer 38 but also the external electrodes 42, 
43, a chance • that the plating current flows In the 
base metal layer 38 is increased In number, and the 
time to obtain the precipitation thickness necessary 



for the plated layer is shortened. 
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* NOTICES* 

Japan Patent Office Is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by conq}uter. So the translation may not reflect the original precisely. 
2 shows the word which can not be translated. 
3. In the drawings, any words are not translated 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to amelioration of the formation method 
of the plating layer in a bump electrode equipped with the solder bmnp section especially formed a substrate 
metal layer, the platiiig layer formed of electroplating on it, and on it about electronic parts equipped with the 
bump electrode which may be advantageously formed by the bump electrode formation method and this method 
of electronic parts. 
[0002] 

[Description of the Prior Art] The electronic parts 1 interesting for this invention are shown in drawing? . 
[0003] Electronic parts 1 are equipped widi die main part 8 of electronic parts which has four sides 4, 5, 6, and 7 . 
which connect between two principal planes 2 and 3 which carry out phase opposite, these principal planes 2, 
and 3 and which makes the shape of a rectangular parallelepiped. Although drawing 7 shows the appearance of 
electronic parts 1 with a perspective diagram, it is illustrating the coixq)onent-side side of these electronic parts I 
in the condition of having turned up. On this conponent side 2, i.e., a principal plane, plurality 9, for example, 
12 bump electrodes, is formed. Densification of mounting can be attained if it is made to mount electronic parts 
1 on a proper wiring substrate with the application of connection through such a bump electrode 9. 
[0004] The detailed exanq)le of structure of the biunp electrode 9 is expanded to drawing 8 , and it is shown to it 
by the cross section. 

[0005] The bump electrode 9 is equipped with the substrate metal layer 10 formed on the outside surface 2 of the 
main part 8 of electronic parts, i.e., a principal plane, the 1st and 2nd plating layers 1 1 and 12 formed of 
electroplating on it, respectively, and the solder bump section 13 formed on it. 

[0006] The substrate metal layer 10 is electrically connected to the beer hall connection 14 formed in the interior 
of the main part 8 of electronic parts, and the beer hall comiection 14 is electrically connected to electro- 
technical elements (not shown), such as an internal electrode prepared in the interior of the main part 8 of 
electronic parts. The substrate metal layer 10 consists of silver, and is formed of printing or sputtering. 
[0007] The 1st plating layer 1 1 consists of nickel, and the 2nd plating layer 12 consists of tin or solder. It 
prevents that a metal like silver for which functions as a barrier layer and the substrate metal layer 10 is 
constituted diffuses the 1st plating layer 1 1 to the 2nd plating layer 12 or solder bump section 13, for exan^le. 
The 2nd plating layer 12 raises the coznpatibihty over solder, and it functions as making formation of tiie solder 
bunq) section 13 easy. 

[0008] The solder bun^ section 13 can be formed by giving for example, a solder ball on the 2nd plating layer 
12 by the reflow, can be formed by dipping into melting solder, or can be formed of printing. Although the 
solder bun^ section 13 has the gestalt projected spherically substantially, the path of this solder bmnp section 13 
is substantially influenced by the path of die substrate metal layer 10. 

[0009] although the electroplating production process for forming the 1st and 2nd plating layers 1 1 and 12 
mentioned above, respectively does not have a drawing example in order to advance this efficientiy about much 
electronic parts 1, it is usually carried out in the condition of having loaded with two or more main parts 8 of 
electronic parts into a barrel with two or more conductive media. As conductive media, a steel ball is used for a 
metal ball and a twist concrete target, for example. 
[0010] 

[Problem(s) to be Solved by the Invention] As mentioned above, in order to make high density assembly 
possible, the bump electrode 9 is adopted. Therefore, in order to realize this high density assembly, the path of 
the bump electrode 9 must be made small. The path of the bump electrode 9 must also make the patti of the 
substrate metal layer 10 small, , in order to make the path of the biunp electrode 9 small since it is substantially 
influenced by the path of the substrate metal layer 10 as mentioned above. Therefore, the path of the substrate 
metal layer 10 is usually made into about 1.0mm or less, for exan^le, O.Snun. 

[001 1] However, as mentioned above, electroplating using a barrel is applied. When it is going to form the 1st 
plating layer 1 1 on die substrate metal layer 10 or is going to form the 2nd plating layer 12 on the 1st plating 
layer 1 1, The problem of long duration needing comparatively for obtaining desired deposit thickness about each 



of these [ 1st ] and the 2nd plating layer 1 1 and 12 is encountered. The more die pa^ of the substrate metal layer 
10 becomes small, the more this is because the contact frequency between conductive media, die sxibstrate metal 
layer 10, or the 1st plating layer 1 1 becomes lower. Moreover, although the metal ball used as conductive media 
has the about 0.8mm diameter, it is the cause by which the path of this metal ball reduces the contact frequency 
which also mentioned the large thing above as compared with the path of die substrate metal layer 10 or die 1st 
plating layer 11. 

[0012] Then, the puxpose of this invention is ofTering electronic parts equipped with the bun^ electrode which 
may be advantageously formed by the bump electrode formation method and this mediod of the electronic parts 
which can solve a problem which was mentioned above. 
[0013] 

[Means for Solving the Problem] This invention is tumed to the method for forming the bump electrode in 
electronic parts which forms the hvmap electrode containing the solder bump section formed a plating layer with 
which it was formed of a substrate metal layer on an outside surface of a main part of electronic parts , and it was 
first formed of electroplating on it , and on it and which mentioned above , and it is characterized by to have the 
following configurations in order to solve the technical technical problem which mentioned above . 
[0014] Namely, a bvaoap electrode fonnation method of electronic parts concerning this invention A production 
process which prepares a main part of electronic parts which forms an external electrode which is electrically 
connected to this substrate metal layer with a substrate metal layer, and has a larger area than a substrate metal 
layer on an outside surface, By carrying out electroplating in the condition of having loaded with two or more 
conductive media and two or more main parts of electronic parts into a barrel, it is characterized by having a 
production process which forms a plating layer on a substrate metal layer, and a production process which forms 
a solder bump on this plating layer. 

[0015] This invention is tumed also to electronic parts equipped with a bun^ electrode formed again by method 
which was mentioned above. 

[0016] These electronic parts are equipped with a main part of electronic parts which forms both sides with an 
external electrode which is electrically connected to a h\3xnp electrode containing the solder hvaaap section formed 
a substrate metal layer, a plating layer formed of electroplating on it, and on it, and a substrate metal layer, and 
has a larger area than a substrate metal layer on an outside surface. 

[0017] In addition, £in external electrode with which electronic paits mentioned above are equipped may be 
ishaved off and removed in a conq3letion phase of electronic parts. Therefore, electronic parts equipped with a 
bvmp electrode formed by method concerning this above-mentioned invention must be understood to be a thing 
also containing what is not equipped with an external electrode in this way. 

[0018] Typically in this invention, a main part of electronic parts is making the shape of a rectangular 
parallelepiped which has four sides which connect between two a principal plane and these two principal planes 
which carries out phase opposite. In this case, a substrate metal layer is formed on one principal plane, and, as 
for an external electrode, being formed on the side is desirable. 

[0019] Moreover, an external electrode formed on the side is more preferably formed in a portion of an angle 

which the side intersects. 

[0020] This invention is advantageously applicable by having the following configurations again to electronic 
parts which function as a multilayer capacitor. 

[0021] That is, in these electronic parts, a bump electrode was eqiupped with the 1st and 2nd bump electrodes, 
and an external electrode is equipped with the 1st and 2nd extemial electrodes. Moreover, two or more dielectric 
layers by which a laminating is carried out while a main part of electronic parts is prolonged in the direction in 
which the principal plane is prolonged. At least one pair of 1st and 2nd internal electrodes which counter 
mutually through a specific dielectric layer. The 1st beer hall connection which penetrates a specific dielectric 
layer so diat the 1st internal electrode and the 1st bump electrode may be electrically connected in the condition 
of having been electrically insulated to the 2nd internal electrode, It has the 2nd beer hall connection which 
penetrates a specific dielectric layer so that the 2nd internal electrode and the 2nd bun^ electrode may be 
electrically connected in the condition of having been electrically insulated to the 1st internal electrode. And the 
1st internal electrode is electrically coimected to the 1st external electrode, and the 2nd internal electrode is 
. electrically connected to die 2nd external electrode. 
[0022] 

[Embodiment of the Invention] Drawing 1 thru/or drawing 6 are for explaining 1 operation gestalt of this 
invention. Drawing 1 is the perspective diagram showing the appearance of die electronic parts 21 concerning 
this operation gestalt here, drawing 2 is the front view in which having a vertical cross section and showing the 
internal stmcture of electronic parts 21, drawing 3 is the plan in which having the 1st horizontal cross section 
and showing the internal structure of electronic parts 21, and drawing 4 is the plan showing the internal structure 
of electronic parts 21 with the 2nd horizontal cross section where the 1st cross sections differ. Drawing S is 
drawing equivalent to drawing 8 . Drawing 6 is the perspective diagram showing the gestalt given in the middle 
of manufricture of electroz&ic parts 21. 

[0023] Electronic parts 21 are equipped with the main part 28 of electronic parts which has four sides 24, 25, 26, 
and 27 which connect between two principal planes 22 and 23 which carry out phase opposite, these two 
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principal planes 22, and 23 and which makes the shape of a rectangular parallelepiped. 

[0024] At drawing 1 and drawing 2 , where the con^onent-side side of electronic p2irts 2 1 is turned upwards, it 
is illustrated. That is, one principal plane 22 side is made into a component-side side. On such a principal plane 
22, it is formed so that two or more bump electrodes 29 and 30 may be distributed. It is classified into the 1st 
huxxsp electrode 29 and die 2nd bump electrode 30 so diat diese bumps electrodes 29 and 30 may become clear 
from the explanation mentioned later, and the 1st bump electrode 29 and the 2nd bun^» electrode 30 are arranged 
so that it may stand in a line by turns. 

[0025] Electronic parts 21 constitute a multilayer capacitor and the main part 28 of electronic parts has two or 
more pairs of 1st and 2nd internal electrodes 32 and 33 which counter mutually trough the specific dielectric 
layer 3 1 so that a laminating may be carried out, extending in the direction in which principal planes 22 and 23 
are prolonged, for exan:^>le, two or more dielectric layers 3 1 which consist of a ceramic dielectric, and two or 
more capacitor units may be formed. 

[0026] Drawing 4 shows the cross section along which the 2nd internal electrode 33 passes so that it may 
understand from the 1st internal electrode 32 being illustrated by drawing 3 , and drawing 3 may be understood 
from the cross section along which the 1st internal electrode 32 passes being shown, and the 2nd internal 
electrode 33 being illustrated by drawing 4 . In addition, it enables it to understand internal electrodes 32 and 33 
more clearly in each formation field by performing hatching in drawing 3 and drawing 4 . 
[0027] The 1st beer hall connection 34 which penetrates the specific dielectric layer 31 and is prolonged so that 
the 1st internal electrode 32 and the 1st bun^ electrode 29 rriay be connected electrically is formed in die interior 
of the main part 28 of electronic parts. Moreover, the 2nd beer hall connection 35 which penetrates the specific 
dielectric layer 3 1 and is prolonged so that the 2nd internal electrode 33 and the 2nd burnp electrode 30 may be 
cormected electrically is formed, adjoining the 1st beer hall coimection 34. 

[0028] With this operation gestalt, since bigger electrostatic capacity is obtained, two or more 1st and 2nd 
internal electrodes 32 and 33 are arranged by turns in the direction of a laminating of a dielectric layer 31, 
respectively, the number of the portions of the 1st internal electrode 32 and the 2nd internal electrode 33 which 
coimter is made plurality by it, and two or more capacitor vmits are formed by it. And parallel coimection also of 
the capacitor unit of these plurality is carried out by the 1st and 2nd beer hall connections 34 and 35 mentioned 
above. 

[0029] More, in details, penetrating the 2nd internal electrode 33, the 1st beer hall connection 34 was prolonged 
so that two or more 1st internal electrodes 32 of each other might be connected electrically, and penetrating the 
1st internal electrode 32, the 2nd beer hall cormecdon 35 is prolonged so that two or more 2nd internal electrodes 
33 of each other may be connected electrically. 

[0030] Moreover, the 2nd internal electrode 33 forms the gap 36 in the perimeter of the portion which the 1st 
beer hall connection 34 penetrates, and the 1st beer hall connection 34 is made the condition of having been 
electrically insulated to the 2nd intemal electrode 33 by it. Moreover, the 1st internal electrode 32 forms the gap 
37 in the perimeter of the portion which the 2nd beer hall coimection 35 penetrates, and the 2nd beer hall 
connection 35 is made the condition of having been electrically insulated to the 1st intemal electrode 32 by it. 
[003 1] The hmap electrodes 29 and 30 mentioned above have the same stmcture substantially with the bunip 
electrode 9 shown in drawing 8 . Moreover, the 1st and 2nd bimip electrodes 29 and 30 have the same structure 
substantially mutually. Below, the structure of the 1st bun^> electrode 29 is e3q)lained, referring to drawing 5 . 
[0032] The bump electrode 29 is equipped with the substrate metal layer 38 formed on the outside surface 22 of 
the main part 28 of electronic parts, i.e., one principal plane, the 1st and 2nd plating layers 39 and 40 formed of 
electroplating on it, respectively, and die solder bmnp section 41 formed on it. About these substrate metal layer 
38, the 1st, the 2nd plating layer 39 and 40 and each gestalt of the solder hump section 41, a material, and 
especially the formation method, unless it refiises, the case of the substrate metal layer [ which was shown in 
drawing 8 ] 10, 1st, and 2nd plating layers 1 1 and 12 and the solder hwoap section 13 and the explanation 
mentioned above since it was substantially the same are used. 

[0033] In addition to the bump electrodes 29 and 30 mentioned above, with this operation gestalt, plurality 42 
and 43, for exaiiq}le, four external electrodes, is formed on the outside surface of the main part 28 of electronic 
parts. These external electrodes 42 and 43 are located in the portion of the angle which the sides 24-27 of the 
main part 28 of electronic parts intersect. Printing and sputtering are appUed to formation of the external 
electrodes 42 and 43. 

[0034] The external electrodes 42 and 43 are classified into the 1st external electrode 42 and the 2nd external 
electrode 43 so that it may become clear from the explanation mentioned later. Moreover, with this operation 
gestalt, the 1st two external electrode 42 and the 2nd two external electrode 43 are arranged, respectively so tha t 
it may counter in the direction of the diagonal line. 

[0035] The 1st intemal electrode 32 is electrically connected to the 1st external electrode 42 as well shown in 
drawing 3 . Therefore, die 1st external electrode 42 is in the condition of having connected with the substrate 
metal layer 38 of the 1st bunq) electrode 29 electrically, through the 1st intemal electrode 32 and the 1st beer hall 
coimection 34. 

[0036] Moreover, the 2nd intemal electrode 33 is electrically connected to the 2nd external electrode 43 as well 
shown in drawing 4 . Therefore, the 2nd external electrode 43 is in the condition of having cormected with die 



substrate metal layer 38 of the 2nd hmnp electrode 30 electrically, through the Ind intemal electrode 33 and the 
2nd beer hall connection 35. 

[0037] Moreover, Hhc external electrodes 42 and 43 have a larger area than the substrate metal layer 38, 
respectively. 

[0038] this invention ~ the formation method of the bump electrodes 29 and 30 — more specifically, the feature 
is in each formation method of the 2nd plating layer 40 to the 1st plating layer [ to the substrate metal layer 38 
top ] 39, and 1st plating layer 39 top. 

[0039] Jn carrying out sequential formation of these plating layers 39 and 40, the main part 28 of electronic parts 
which has a gestalt as shown in drawing 6 first is prepared. This main part 28 of electronic parts forms the 
external electrodes 42 and 43 on an outside surface with the substrate metal layer 38. 
[0040] subsequently, although such two or more main parts 28 of electronic parts do not have a drawing 
example, two or more 1st plating layers 39 which it is loaded into a metal ball and the barrel more specifically 
rotated widi conductive media like a steel ball, and electroplating is carried out in this condition, for example, 
consist of nickel are formed on the substrate metallayer 38. 

[0041] Next, electroplating in the condition of having loaded similarly into the barrel to rotate is carried out, and 
the 2nd plating layer 40 which consists of tin or solder is formed on the 1st plating layer 39. 
[0042] In each electroplating production process for the 1st and 2nd plating layers 39 mentioned above and 
formation of 40, when conductive media contact the external electrodes 42 or 43, the opportunity for a plating 
current to flow in the substrate metal layer 38 or the 1st plating layer 39 is not only brought about, but [ when 
conductive media contact the substrate metal layer 38 or the 1st plating layer 39, ] is brought about. Moreover, 
since each area of the external electrodes 42 and 43 is larger than the area of the substrate metal layer 38, or the 
area of the 1st plating layer 39, the frequency where conductive media contact the substrate metal layer 38 or the 
1st plating layer 39, and the external electrodes 42 or 43 becomes high sharply con^>ared with the case where the 
external electrodes 42 and 43 are not formed. 

[0043] In forming the 1st plating layer 39 and the 2nd plating layer 40, respectively, since it is such, the 

electroplating processing time needed in order to obtain desired deposit thickness can be shortened sharply. The 

more each area of the external electrodes 42 and 43 becomes large about conpaction of this plating processing 

time, the more it is checked in the e?q)eriment that the plating processing time can be shortened more. 

[0044] As each area of the external electrodes 42 and 43 was mentioned above, although it is larger than the area 

of the substrate metal layer 38, it must be understood that the comparison between such area is a comparison 

about the sum total of each area. Therefore, if each number of the external electrodes 42 and 43 is made [ many 

], it is also possible to make smaller area of each thing of the external electrodes 42 and 43. 

[0045] After the 2nd plating layer 40 is formed as mentioned above, on this 2nd plating layer 40, the solder 

bump section 41 is formed by methods, such as a reflow, a DIP, or printing, and the electronic parts 21 equipped 

with the bmop electrodes 29 and 30 as shown in drawing 1 are conq)leted. 

[0046] In addition, as shoAvn in drawing 1 , when electronic parts 21 are convicted, it becomes the thing of the 
external electrodes 42 and 43 for which the plating layer equivalent to a plating layer equivalent to the 1st plating 
layer 39 and the 2nd plating layer 40 is formed upwards respectively. Although such external electrodes 42 and 
43 do not usually serve as a failure on the occasion of mounting of electronic parts 21, you may make it remove 
these, when required. 

[0047] The external electrodes 42 and 43 are formed in the portion of the angle which the sides 24-27 of the 
main part 28 of electronic parts intersect with the operation gestalt of illustration. Such a formation location of 
the external electrodes 42 and 43 is effective for raising the firequency where conductive media contact the 
external electrodes 42 and 43, Moreover, if the external electrodes 42 and 43 are formed in the portion of the 
angle which the sides 24-27 intersect in this way, it will become easy to avoid interference [ **** / un-] with the 
bunq) electrodes 29 and 30, for exa^^)le, or to avoid interference with other electro-technical elements arranged 
around these electronic parts 21 in a moxmting conditioiL 

[0048] In addition, even if such an external electrode is formed in each center section of the sides 24-27 of the 
main part 28 of electronic parts, it may be formed in the location in which it does not interfere in the bmi^ 
electrodes 29 and 30 in the principal plane 22 in which the h^xxxxp electrodes 29 and 30 were formed, or may be 
formed on the principal plane 23 of another side. For exaiiq}le, when an external electrode is formed on the 
principal plane 23 of anotiier side, while it is effective for it becoming easy to form the external electrode of a 
bigger area, and raising contact frequency with conductive media which were mentioned above, it also beconies 
possible to use the shielding effect of electronic parts 2 1 with such an external electrode. 
[0049] Moreover, with the operation gestalt of illustration, although the bump electrodes 29 and 30 had the 
substrate metal layer 38, the 1st plating layer 39, the 2nd plating layer 40, and the solder bunqp section 41 and 
were constituted, tiiey can apply this invention also to that in which only either of the 1st and 2nd plating layers 
39 and 40 is formed. 

[0050] Moreover, this invention is equally [ if what / not only / constitutes a multilayer capacitor but a burrq> 
electrode is formed / to the electronic parts which have other functions ] applicable like the illustrated electronic 
parts 21. 
[0051] 



[Effect of the Invention] As mentioned above, according to this invention, it sets to the electronic parts ^vdiich 
form the h\xmp electrode equipped with the solder bump section formed the plating layer which was formed of 
the substrate metal layer on the outside surface of the main part .of electronic parts, and was formed of 
electroplating on it, and on it. In order to fonn a plating layer on fhe substrate metal layer with which an above- 
mentioned bim::^ electrode is equipped. It faces carrying out electroplating in the condition of having loaded with 
two or more main parts of electronic parts into a barrel with two or more conductive media. As a main part of 
electronic parts with a substrate metal layer Since what is formed on an outside siuface is prepared, the external 
electrode which is electrically connected to this substrate metal layer, and has a larger area tiian a substrate metal 
layer In an electroplating production process, conductive media can be contacted not only to a substrate metal 
layer but to an external electrode, and can increase the opportunity for a plating current to flow in a substrate 
metal layer. Therefore, the time amount for obtaining desired deposit thickness in a plating layer can be 
shortened, and the efficiency of the production process for forming a plating layer can be gadiered. 
[0052] Have four sides in which the main part of electronic parts connects between two the principal plane and 
these two principal planes which carries out phase opposite in this invention. If the shape of a rectangular 
parallelepiped is made, and a substrate metal layer is formed on one principal plane and tiie external electrode is 
formed on the side It is easy to make it an external electrode not do interference [ **** / un-] to other electro- 
technical elements located in the perimeter in the moimting condition of these electronic parts as opposed to a 
bun^ electrode. 

[0053] Moreover, if the external electrode is formed in the portion of the angle which the side of the main part of 
electronic parts intersects, in an electroplating production process, it is effective for raising contact firequency 
with conductive media more. 

[0054] Moreover, while a bump electrode is equipped with the 1st and 2nd biuop electrodes, an external 
electrode is equipped with the 1st and 2nd external electrodes in the electronic parts concerning this invention 
and the main part of electronic parts is prolonged in the direction in which a principal plane is prolonged At least 
one pair of 1st and 2nd intemal electrodes which counter mutually through two or more dielectric layers by 
which a laminating is carried out, and a specific dielectric layer, The 1st beer hall connection which penetrates a 
specific dielectric layer so that the 1st intemal electrode and the 1st bump electrode may be electrically 
connected in the condition of having been electrically insulated to the 2nd intemal electode. It has die 2nd beer 
hall connection which penetrates a specific dielectric layer so that the 2nd intemal electrode and the 2nd bimip 
electrode may be electrically connected in the condition of having been electrically insulated to the 1st intemal 
electrode. If such structure where the 1st intemal electrode is electrically connected to the 1st external electrode, 
and the 2nd intemal electrode is electrically connected to the 2nd external electrode is adopted The electronic 
parts concerning this invention can constitute a multilayer capacitor. Moreover, while being able to turn in the 
directions various in the perimeter of the beer hall connection which the ctirrent within each intemal electrode is 
connected to each intemal electrode, or penetrates each intemal electrode and being able to offset magnetic flux 
effectively by it Since current path lengtii can be shortened, the equivalence serial inductance of electronic parts 
can be made small. . 

[0055] If it does not come to accept it but the 1st and 2nd bump electrodes are both formed on one principal 
plane of the main part of electronic parts The current which flows the 1st beer hall connection, and the current 
which flows the 2nd beer hall connection can be turned in the mutually different direction. The sake, The 
magnetic flux in which induction is carried out by the flowing current can also offset these beer hall connection 
effectively, and an equivalence serial inductance can be reduced also in this point 

[Traiislation done.] 



